The cross-border mobility of people, goods and services, and capital has expanded enormously both in intensity and diversity over recent decades. States have a general interest in facilitating these flows in order to benefit from economic globalisation. Yet, mainly due to security concerns, most governments grant visa-free mobility only very selectively. Drawing on a new bilateral visa policy database covering up to 194 destination and 214 origin countries over the 1995 to 2013 period, our analysis finds that the introduction of a visa restriction by a destination country for citizens from a particular origin country deters tourism inflows by about 20 per cent. Visa restrictions also reduce bilateral trade and foreign investment, but to a smaller extent than previous studies have suggested. We further find that some of the deterred flows in tourists, goods and services, and capital are redirected to other visa-free destinations. This deterrence-cum-deflection effect of restrictive visa policies implies significant economic costs for both visa-issuing and visa-targeted countries, but it creates some positive externalities for countries with a more liberal visa policy. Liberalised visa policies would in particular help poorer countries to partake more in the benefits of economic globalisation.
Introduction
The cross-border movement of people is perceived to be a double-edged sword by most countries' governments. On the one hand, they welcome the economic benefits that are typically associated with such movements in the form of tourism, trade, and the investment of foreign capital, even if these aspects of economic globalisation are unlikely to benefit countries equally (Kemeny 2011) . On the other hand, they are concerned about the crossborder flow of individuals both for security reasons and for fear that visitors might become illegal immigrants. National sovereignty includes the right to control and restrict who enters a nation state's territory, a right which has 'historically been viewed as inherent in the very nature of sovereignty' (Collinson 1996: 77) . Globalisation has arguably weakened nation states' capability to enforce their right to control mobility, but it has not eliminated their prerogative to do so. 1 In this article, we analyse the economic cost of forfeited bilateral tourist arrivals, trade and foreign direct investment (FDI) as the consequence of one important policy instrument that governments have at their disposal with which to monitor, control and limit the cross-border flow of people: namely, visa restrictions. These impose a burden on those subjected to the restriction and allow the country imposing the restriction to pre-screen individuals before they arrive at its border. Torpey (1998: 252) calls visa restrictions 'the "first line of defence" against the entry of 'undesirables', that is, 'risky' and therefore 'unwanted' travellers who potentially pose a threat to the security, wealth and identity of a country (Torpey 2000; Mau et al. 2012). 2 Globalisation, understood as the 'widening, deepening and speeding up of worldwide interconnectedness in all aspects of contemporary social life' (Held et al. 1999: 2) , is a broad process that interlinks social, cultural and economic developments across spatial and political boundaries. In this article, we focus on three main aspects of economic globalisation, namely international tourism, trade and FDI. Technological progress and market competition have radically reduced the costs of air travel and other means of transportation as well as communication over increasingly large distances (Castells 1996) , and international market integration has spatially expanded opportunities for business, trade, investment and tourism. As a consequence, the world has seen an unprecedented rise in the cross-border mobility of people, goods and services, and capital. Over the past two decades, global travelling has more than doubled with international tourist arrivals reaching a total of 1.184 million in 2015 (see Figure 1 ). International travel and tourism has grown to be the world's fourth largest industry (after fuels, chemicals, and automotive products), contributing 9.8 per cent of global GDP, 4.3 per cent of total investments, 5.7 per cent of world exports and more than 250 million jobs, i.e. 9.4 per cent of total global employment (WTTC 2015) . Figure 1 World inbound travelling (in millions), Source: UNWTO (2015) .
Visa restrictions impose costs other than economic costs on both the imposing and the target country. Such restrictions are a highly visible and often symbolic representation of the relationship between two countries. Countries tend to grant visa-free access to their allies and close partners and the imposition of visa restrictions is typically regarded as an unfriendly act by the government of the affected country. As the example of the relationship between the European Union (EU) and countries like Georgia, Turkey and Ukraine shows, the issue of visa restrictions that citizens from these countries face when entering the EU can take on a highly politicised dimension. Also, as Neumayer (2006) has shown, visa restrictions are systematically employed by predominantly richer countries to keep out immigrants from poorer countries. Such unequal access to foreign spaces reinforces existing inequalities between highly privileged citizens from some nation-states and those who face severe restrictions to their international mobility (Czaika et al. 2017) .
In this article, we will exclusively focus on economic costs. Mobility barriers established by visa restrictions may prevent the reaping of the full benefits of economic globalisation as their implementation entails not only significant administrative costs but comes with substantial economic costs as a result of forfeited tourism and travel, trade and investment. For instance, Hu (2013) estimates that the US Visa Waiver Program (VWP) has saved between US$ 1.9 billion and US$ 3.2 billion in administrative costs and contributed a further US$ 6.9 billion to US$ 10 billion in direct tourist spending per year. Studying the impact of post-9/11 visa policies on travel to the US, Neiman and Swagel (2009) find that changes in visa policy were not important contributors to the decrease in travel to the US after 9/11, however. They find that the largest decline was among travellers under the visa waiver program, i.e. those who were not required to obtain a visa (see also, Bangwayo-Skeete and Skeete 2016). For China, Song et al. (2012) and Li and Song (2013) demonstrate detrimental impacts from visa restrictions on tourism and the wider economy. Cross-sectional studies at the global level by Neumayer (2010 Neumayer ( , 2011 provide evidence that visa restrictions decrease travel flows (by between -52 per cent to -63 per cent), bilateral trade (-21 per cent) and FDI (-32 per cent). Lawson and Roychoudhury (2016) find an even higher effect on tourist travel of -70 per cent. All three studies employ a similar definition of visa restrictions but due to the cross-sectional nature of these studies, the authors cannot include dyad-or source/destination-specific year fixed effects. These previous analyses of the economic costs of visa restrictions suffer from severe methodological shortcomings. Most importantly, these studies suffer from omitted variable bias since they cannot control for many unobserved factors that impact on tourist arrivals, trade and FDI and that might be correlated with visa restrictions. In this article, we use a new bilateral visa policy database from the DEMIG project at the University of Oxford, which covers 194 destination and 214 origin countries over the 1995 to 2013 period. The time-varying measure of visa restrictions allows us to identify the effect of visa restrictions on tourism, trade and FDI, respectively. To identify effects we employ the most stringent econometric specification that dyadic panel data allow, namely the inclusion of dyad fixed effects in combination with time fixed effects that vary for both members of a country dyad. Such a specification excludes the possibility that unobserved time-invariant heterogeneity across dyads as well as time-varying heterogeneity across countries bias the estimated visa effect (Anderson and van Wincoop 2003; Klein and Shambaugh 2006; Baier and Bergstrand 2007) . As a result of this rigorous specification, we find the effect of visa restrictions to be much smaller than the ones reported in Neumayer (2010 Neumayer ( , 2011 , who accepts that his estimates are likely to be upward biased. We also disaggregate the global sample into one of high-income and low-income destination countries to assess whether the effect is stronger in one or other of these groups.
We make a number of further contributions. Firstly, we investigate asymmetric visa policy effects by formally distinguishing a negative effect as a result of a visa introduction and a positive effect due to a visa waiver or removal of a visa requirement. Secondly, in addition we allow the effects of visa introductions and visa removals to differ over time, thus relaxing the constraining assumption of temporal homogeneity. Finally, we estimate spatial diversion effects which capture the extent to which visa restrictions produce positive externalities by shifting tourist, trade and investment flows to other, visa-free destinations. Just as trade agreements result in both trade creation within the trade agreement area and trade diversion from outside the trade agreement area, so do visa restrictions deter the flow of tourist arrivals, reduce trade and FDI for the dyad under observation but divert some of these flows to other destination countries. We are able to quantify the extent to which outbound flows of people, goods and services, and capital are diverted to other, visa-free destinations.
The economic costs of visa restrictions
A visa restriction requires a citizen who aims to travel to a visa-restricted country to apply for a travel visa, which is usually valid for only a short period of time (between 30 to 180 days).
The applicant can do this either via post, which can take weeks or months to be processed, or in person, which requires visiting the destination country's embassy or one of its consulates and waiting in the queue, possibly for hours. Alternatively, one can employ a professional visa service which charges a substantial fee in addition to the cost of the visa itself. In a few cases, one can apply for a visa upon arrival at the border. The pecuniary and non-pecuniary costs of receiving a visa will deter some from seeking entry into the destination country.
Other than any revenue generated by the visa fee, the main benefit to the country imposing the visa restriction is that they can pre-screen who enters their territory before the person even arrives at the border. Visa restrictions help countries to keep out potential illegal immigrants, potential terrorists and criminals as well as other persona non grata (Torpey 2000) . To enforce this first line of defence, countries will typically require airlines and passenger ships to deny passengers who require a visa from boarding unless they are in possession of a valid visa. Those who arrive at the border by land are denied access unless they have a valid travel visa.
Visa restrictions therefore allow countries to be selective in their visitors. Passport holders from nations that do not require a visa are welcome and regarded as low-risk visitors by default. Those who need a visa and have been given one are regarded as welcome upon closer inspection. However, those who need a visa and do not have oneor have been denied oneare unwelcome. The problem is that visa restrictions will deter both unwelcome visitors, the policy's intention, and visitors who would be welcome but who are simply deterred from applying for the visa. There is therefore likely to be an economic cost in the form of reduced numbers of travellers, traders, and foreign investors. 3 One would expect the negative effect of visa restrictions to be strongest for tourist arrivals. For the tourism industry, it is literally true that 'freedom of travel is freedom to trade' (O'Byrne 2001: 409; emphasis in original). Tourists and travellers come for a short period of time and they typically have alternative destination countries as options for their travel. The visa restriction will only deter some tourists of course; others who wish to visit the destination country strongly enough are willing to shoulder the additional cost. That is, visa restrictions may influence the volume and spatial direction of international travel to an extent which is still unclear de Haas 2013, 2016) .
By comparison, one would expect the negative effect of visa restrictions to be smaller for trade and FDI. Foreign suppliers and investors usually have a significant economic interest in the country to which they wish to export their goods and services or wish to invest their capital in. However, much of international trade and the investing of capital in a foreign country requires personal or face-to-face contact (Storper and Venables 2004; Hovhannisyan and Keller 2015) with trading and investment partners, not least because of the importance of tacit knowledge (Gertler 2003 ). Globalisation has not created a 'borderless world' in which space and place no longer play a decisive role (Yeung 1998) . In an op-ed, Rainer Stinner, member of the German federal parliament for the business-friendly Free Democratic Party, points out that German businesses lose out on export opportunities if the foreign business partner needs to wait six weeks until she receives a visa from the German consulate abroad (FAZ 2012).
True, the requirement to get a visa where a visa restriction is in place will only deter those for whom the cost and hassle of acquiring the visa does not outweigh the economic benefits. One has to keep in mind, however, that the benefits from trade and FDI will often only be discovered after personal contact or after having visited the site of potential export or investment several times. 4 Visa restrictions can therefore make it more difficult to ascertain whether the economic opportunities are significant enough to justify trade or investment. Moreover, visa restrictions make it more difficult for friends and family to visit foreign employees from the FDI source country. Lastly, in some poorer countries much of international trade takes place directly in border regions with neighbouring countries. In such cases, even small additional costs like those imposed by visa restrictions can have a significant impact on travel and business activities.
The idea that visa restrictions impose economic costs is not a new one. The League of Nations in the inter-War period and, after the Second World War, the Council of Europe were already reminding nation-states that visa restrictions inhibit international trade and tourism (Salter 2003) . Further below we report a trend toward a slightly more liberalised visa policy regime globally which started in the early 1990s. However, as of 2014, almost three quarters of country dyads continue to have visa restrictions in place. One possible reason is that visaissuing countries are not fully aware of the economic costs that their visa policies impose on them.
Research design: Deterrence, facilitation and diversion
We estimate the effects of visa restrictions on international tourism, trade and FDI by using gravity-type models. However, due to the very stringent set of fixed effects included (on which more below) we do not need to, and in fact cannot, include any substantive control variables that vary at the level of countries. We estimate deterrence and diversion effects in separate sets of estimations. Specifically, we estimate the following two models:
(1) Deterrence:
where is the number of bilateral tourist arrivals, trade (imports) or FDI stocks from source country i into destination country in year , while ∑ is the sum of tourist, trade (imports) and FDI flows, respectively, from source country into all other destination countries (≠ ), as long as passport holders from country i are not subject to visa restrictions from these other destination countries m, i.e., conditional on = 0. In other words, the dependent variable in the diversion equation captures the sum of flows going into all other destination countries that do not impose a visa restriction on passport holders from source country i.
The variable is our visa policy measure that is coded as one if destination country j imposes a visa restriction on passport holders from source country i in year t, and is an idiosyncratic error term. The dyad fixed effects account for what is known in the gravity literature as time-invariant multilateral resistance (Anderson and van Wincoop 2003, Baldwin and Taglioni 2006) . The source-and destination-specific year fixed effects account for timevarying 'multilateral resistance' (Klein and Shambaugh 2006; Baier and Bergstrand 2007) . Specifically, represent source-specific year fixed effects (i.e. every source country is allowed to have a separate intercept in every year) and
represents the equivalent destination-specific year fixed effects, The identification assumption is that is uncorrelated with the error term conditional on the dyad-specific, source-specific year and destination-specific year fixed effects. The only possible bias could come from variables that vary over time within dyads and are correlated with the visa policy variable. All other potential sources of bias have been eliminated by design. We estimate equations (1) and (2) following Silva and Tenreyro (2006) who propose to use the pseudo-Poisson maximum likelihood (PPML) estimator that produces consistent and unbiased estimates in the presence of heteroscedasticity, i.e. where the presence of a zero-inflated dependent variable makes the variance of the error term a function of the regressor variable.
Data for tourist arrivals by country of origin are taken from WTO (2015) and cover the period 1995 to 2013. The bilateral trade data are from the Center for International Data at UC Davis. 5 Data on FDI stocks come from UNCTAD. 6 This latter organisation now provides bilateral FDI data freely for the period 2001 to 2012. For the period 1995 to 2000 we use data purchased from UNCTAD by the authors, complemented by data from OECD (2009). 7 The import and FDI data are in nominal US$. We acknowledge that the three flows we analyse separately are not fully independent of each otherfor example, more FDI can either replace or create more trade (Pantulu and Poon 2003) . However, we leave tackling the interlinkages between the three flows to future research.
Our globalisation flows have missing values in the sense that no positive values are reported in our data sources for some (imports), many (tourist flows) or very many (FDI) dyad years 5 http://cid.econ.ucdavis.edu/Html/WTF_bilateral.html 6 http://unctad.org/en/Pages/DIAE/FDI%20Statistics/FDI-Statistics-Bilateral.aspx 7 Our starting point is the bilateral inward FDI stock reported by UNCTAD. For those dyads which do not report any inward FDI stock data but report outward FDI stock data, we reversed these to fill in missing inward FDI stock data. Where they overlap, inward and reversed outward FDI stock data are very highly correlated at r = 0.86. The combined FDI stock data from UNCTAD were then combined with publicly available data from OECD (2009) for the relatively small share of dyads for which UNCTAD does not report data. Where they overlap, data from the two sources are very highly correlated (both instock and reversed outstock data from both sources are correlated at r = 0.99).
(see Table 1 ). We do not fill these missing observations with zero or, rather, an arbitrary constant in order to prevent them from being dropped after taking the natural log of our dependent variables. 8 Firstly, we have no way of knowing whether the true values in these dyad years are zero or very close to zero although we suspect in the vast majority of cases they are zero. Secondly, where a dyad has values of zero throughout the time period of our estimation sample, these values would be collinear to the dyad fixed effects and be dropped, and thus not affect our estimations anyway. The same is true for either source or destination countries which have zero values in a specific year in relation to all other countries with which they can form a country dyad. This is the case in the vast majority of missing values and marks a major difference between our study and many existing gravity-type studies. Our stringent model specification that contains the entire set of fixed effects that are possible in a dyadic time-series sample means that concerns about how to deal with values of zero that bedevil gravity-type studies are much less relevant for us. Observations with values of zero in a dyad over the entire study period or any observation with values of zero in a specific year for a specific source or destination country are collinear with the fixed effects. The variable is defined as the requirement for passport holders from source country i to have received a valid visa before entering the territory of destination country j. Information on bilateral visa requirements (or exemptions) stems from the DEMIG VISA database collated at the University of Oxford and is based on original data from the IATA Travel Information Manual. 9 The binary visa policy is coded zero if no visa for general travel purposes (e.g. tourism or social visits) is required, and one if a visa permit is required. The database does not distinguish between visa exemptions for different lengths of stay. As long as the visa is exempted for entering the country we consider it as an exemption, and regardless of the specific time frame. We do not consider visa exemptions for holders of residence permits in the country of visa issuance or other countries. We also ignore diplomatic passports or other exemptions that are not for normal, tourism-related purposes. Likewise, we cannot distinguish between visas that need to be applied for in advance and visas that can be granted upon arrival in a country, although it is worth keeping in mind that the vast majority of visas require application before arrival. Finally, we cannot measure the ease with which a valid visa can be acquired. In some instances, this will be relatively straightforward and can be done predominantly electronically; in other instances it will require personal presence at the consulate or embassy. Similarly, we cannot distinguish between the ease of obtaining a visa for general travel purposes and the ease of obtaining a business visa granted specifically for the purpose of undertaking business in the issuing country. Table 2 shows that about 27 per cent of all 788,000 dyad-year observations for which we have information on their visa regimes were visa-free, whereas for the remaining observationsand thus for almost three quarters of dyadic relationsvisas were required. A relatively small number (830) of dyad-year combinations concerned 'blacklisted' countries, in which case citizens could not even apply for a travel visa. We added these cases to the set of visa-constrained dyads. 10 The prevalence of visa restrictions is not the same across the countries in the world. Instead, our data show high-income countries have implemented more liberal visa policies compared to low-income countries. According to the World Bank definition, an income per capita of US$ 4,036 separates upper middle income countries from lower middle income countries. We use this threshold as the splitting point for our sample separating developed (high-income) and developing (low-income) countries. We find that visa policies are more restrictive among developing country destinations for which more than 81 per cent of dyad-years are visaconstrained, whereas this proportion is more than 15 percentage points lower for high-income countries ( Table 2) .
Within the period of 1995 to 2013, our visa database identifies almost 3,900 visa introductions and more than 6,200 visa removals. 11 This implies that on a global scale visa policies have become more liberal, i.e. more travel barriers have been removed than implemented. Some countries have harmonised their visa policies over time, most prominently the member countries of the Schengen zone, which required some countries joining the Schengen zone to impose visa restrictions on third countries where they granted visa-free travel before. The removal of visa restrictions have predominantly benefited passport holders from richer countries. The following analysis will exploit this within-dyad variation on visa policy changes in order to quantify the extent by which visa restrictions may contribute to a decline in bilateral tourism, trade and FDI, as well as a potential diversion of these flows of people, goods and services, and capital towards other, more liberal, destinations. provides the possibility to incorporate the largest possible number of fixed effects, we are able to minimise potential omitted variable bias as much as possible. The global coverage of our (unbalanced) dataset with 194 destinations and 214 origin countries also excludes any potential sample selection bias so that we have great confidence in the reliability and validity of the identified estimates.
Results

a. Deterrence effect of visa restrictions
The estimated average effect of the visa restriction on travel is -0.220 (Model 1), which implies that bilateral travel increases on average by about 24.6 per cent as a consequence of a visa removal and declines by around 19.7 per cent after a visa introduction. 12 Between 1995 and 2013, the average tourist flow has been about 71,000 people and a visa removal is estimated to increase average tourist inflows from a visa-waived origin by about 17,400 visitors per annum.
We refine this analysis by disaggregating the global sample into two sub-samples based on destination countries' level of development in terms of per capita income. We have taken a per capita income of US$ 4,036 as the threshold that separates high-income from low-income countries and that divides the full sample into two similar sized groups. Models 2 and 3 ( statistically significant and vary between -0.150 and -0.307 with the stronger effect referring to the dyads with low-income destination. For these dyads a visa introduction leads on average to a 26 per cent decline in tourist flows in low-income destinations, whereas a visa removal increases similarly directed flows by about 36 per cent. The overall effect of visa restrictions on trade is significantly smaller than the effects on tourism (Model 4). The estimated coefficient is -0.047 which represents a visa introduction effect of 4.6 per cent and a respective visa removal effect of 4.8 per cent. Between 1995 and 2013, the average annual bilateral import volume has been about US$ 463.4 million and a visa removal is estimated to increase average bilateral imports from a visa-waived origin by about US$ 22.2 million per annum. However, disaggregating the global sample into a developing and developed country sample, we find that the visa deterrence effect on trade is almost exclusively due to low-income countries (Model 6), where the estimated effect is identical (if statistically insignificant), whereas the effect in high-income countries is essentially zero (Model 5).
The visa restriction effect on bilateral FDI is found to be more strongly negative than the effect on bilateral trade at the global level (Model 7). The estimated coefficient is -0.123 which suggests a visa introduction effect of about 11 per cent and a respective visa removal effect of about 13 per cent. Between 1995 and 2013, the average annual bilateral stock of FDI has been about US$ 3.819 billion and a visa removal is estimated to increase average bilateral FDI in stocks from a visa-waived origin by about US$ 496 million per annum. In addition to not being statistically significant, the respective point estimate is very small in high-income countries (Model 8) and somewhat larger in low-income countries (Model 9).
b. Decomposing the effect of visa policy: Visa introduction versus visa removal
So far, we have constrained the estimated coefficient to be the same for visa introductions and visa removals. In Table 3 (Panel B) , we relax this constraint. Instead of estimating one single visa restriction coefficient, we estimate separate effects for visa introductions (when the destination country starts to impose a visa requirement on citizens from a source country) and for visa removals (when the destination country lifts an existing visa requirement for the source country). Formally, we estimate the following model:
(3) = exp ( 1 + 2 -
where is set to one if (i) is equal to one, and (ii) has changed from zero to one during the observation period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) , and zero otherwise, and
is set to one if (i) is equal to zero, and (ii) has changed from one to zero during the observation period, and zero otherwise. The effect of should be negative, whereas the effect of should be positive. A t-test can test whether the effects, in absolute terms, are statistically indistinguishable from one another.
Starting with the effects of visa introductions and removals on bilateral travel, we find that both effects are statistically significantly different from zero in the global sample, the highincome and low-income sample. While the point estimates are larger for visa introductions than for visa removals in absolute terms in the global and high-income sample, the reverse holds in the low-income sample. Importantly, however, they do not differ statistically significantly. For trade, only the point estimates for visa introductions are statistically significant and in the expected direction. In the global and in the low-income samples the visa introduction effect is also statistically significantly larger in absolute terms than the visa removal effect. Finally, we estimate a statistically significant effect of visa removals on FDI inflows for the entire sample and an FDI-deterring visa introduction effect for developing country destinations. Because of the relatively large standard errors, the effects of visa introductions do not statistically significantly differ in absolute terms from the effects of visa removals. A and B) , we can conclude that the statistically significant visa restriction effect is not always the result of a visa policy change towards more restrictiveness (visa introduction) but can also asymmetrically stem from removing or waiving visa requirements, in particular on tourism flows. Overall, we find little evidence that the effect of visa removals is statistically significantly different from the effect of visa introductions. Hence the simplifying imposition of the constraint of one single coefficient in the baseline model, for which results were reported in panel A, is justified.
Considering both estimation strategies (Panels
c. Deterrence effect of visa restrictions: Temporal dynamics
We now relax another constraint that we imposed so far, namely that the effect of visa introductions and visa removals is temporally homogenous such that we estimate a single average effect for the entire period after a visa has been introduced or removed. We now allow the effect to differ across the ten years following the change in visa restriction. We illustrate the dynamics graphically for the effects on bilateral travel only since for trade and FDI we find even more clearly that the constraining assumption of temporal homogeneity cannot be rejected on statistical grounds. Figure 2 shows the dynamics for the effect of visa introductions on bilateral travel (point estimates with 95 per cent confidence intervals). As can be seen, there is a negative effect in the year of visa introduction. The effect becomes strongest one year after the visa introduction. From year 3 after visa introduction, the point estimates become smaller and marginally statistically indistinguishable from zero. In year 10, the effect has completely vanished. Importantly, once we take the uncertainty around the point estimates into account we cannot reject the hypothesis that the effects from year 1 onwards are statistically indistinguishable from one another. This implies that we cannot on statistical grounds reject the simplifying assumption of temporal homogeneity. Figure 3 shows the dynamics of the effect of visa removals on bilateral travel. The point estimates become larger over time until year 7. Contrary to visa introductions, the point estimates are always statistically significantly different from zero. There is also some symmetry with the dynamic effect of visa introductions, however, in that the estimated effects of visa removals are not statistically distinguishable over time from each other. Here, too, therefore we cannot on statistical grounds reject the simplifying assumption of temporal homogeneity. 
d. Deflection effect of visa restrictions
While the deterrence effects correspond directly to the visa-issuing country of destination, the visa-targeted country of origin is only partially affected by these policy measures as some of its deterred outflows of people, goods and services, and capital may be spatially diverted to alternative destinations. Table 4 reports respective estimates on the effects of visa restrictions on bilateral tourism, trade, and FDI flows to all other visa-free destinations based on equation (2). The deflection effect on tourism is more than three times bigger than the respective effect on trade, while we cannot identify a statistically significant effect on FDI. The spatial diversion effect leads to an increase in international tourism flows to other visa-free destinations by on average 0.4 per cent. Although the estimated elasticity of the diversion effect seems relatively small, evaluated in standard deviations it suggests that out of on average 182,575 visa-deterred tourists, about 49,450 are deflected to other visa-free destinations. Obviously, those who are deflected by a visa restriction towards other visa-free destinations are usually not spread evenly across the number of alternative destinations. Weighting flows to alternative destinations by the geographical distance between the visa-issuing destination and the visa-free destinations shows that nearby visa-free destination countries do not necessarily profit more from visa restrictions put in place in another destination than destinations further away. 13 Trade deflection effects on other visa-free destinations are even bigger in size than tourist deflections when evaluated in standard deviations. Trade flows to other visa-free destinations increase by about 0.1 per cent after a visa introduction, which represents an average increase of US$ 152.4 million per annum. This trade creation effect towards other more open destinations captures about two thirds of the estimated average deterrence effect of US$ 226.7 million per annum. The estimated effect of visa restrictions on FDI stocks diverted to other visa-free destinations however is statistically not significant. 
Conclusion
In this article we have shown that despite employing a very restrictive and conservative research design in order to rigorously identify the effects of visa restrictions on the flows of people, goods and services, and capital, we estimate these detrimental effects to be substantial and particularly harmful for less developed countries. Since these estimates are based on our gravity-like model structure which includes the maximum number of fixed effects that such data allow in order to control for any possible time-variant and time-invariant omitted variable, except the unobserved heterogeneity that varies within dyads over time, we are confident that these estimates are much closer to the 'true' effects than previous crosssectional results such as those by Neumayer (2010 Neumayer ( , 2011 and Lawson and Roychoudhury (2016) . That is, the 'true' deterrence effects of restrictive visa policies are much smaller in size than those reported in previous studies. Particularly for FDI and trade, our results show that travel barriers matter to a lesser extent than that suggested by other cross-sectional studies.
We have tested whether the negative effects of visa introductions on the flows of economic globalisation are statistically significantly different in absolute terms from the positive effects of visa removals, but found little evidence to support this. Likewise, we found no evidence that the effect of visa introductions or visa removals differs over time in a statistically significant way, thus failing to reject the constraining assumption of temporal homogeneity imposed on our baseline model. One should keep in mind, however, that our conservative research design absorbs the vast majority of variation in the data. This means that point estimates come with relatively large uncertainty around them.
Novel to the literature, we have analysed whether a visa restriction that a destination country imposes on a specific source country leads to the diversion of travel, trade and capital flows to other destination countries that do not impose such a restriction on the source country. We found statistically significant effects for travel and trade. Substantively, these diversion effects are smaller than the deterrence effect that a visa restriction imposes on bilateral exchange between the destination and the source country in the dyad under observation. Despite significant diversion effects, the net effect of visa restrictions on economic globalisation is overall clearly negative.
There are a number of limitations to our study. First, we can only capture the existence of visa restrictions, not the ease with which one can obtain a visa which will vary across issuing countries and will also depend on the nationality of the person seeking a visa. Second, our measure captures travel visas for general tourist purposes, not business visas, which may be easier or more difficult to obtain. Third, our identification strategy can eliminate the influence of most confounding factors but not all of them. Time-varying dyad-specific developments such as improving or deteriorating political relationships between two countries can affect the visa regime and the forms of economic globalisation analysed in our article. The estimated effect of visa restrictions may partly pick up the effect of other factors in such circumstances.
Although it is impossible for us to quantify the exact monetary costs and benefits of visa restrictions, their benefits would have to be very large indeed for visa restrictions to pass a cost-benefit test in most cases. Our analysis should prompt policy makers to re-consider whether their country's existing set of visa restrictions is worth the cost. Visa systems cause considerable administrative costs which are certainly not fully covered by the visa fees usually charged to applicants. Visa waivers save on administrative costs and, much more importantly, spur international business activities and tourism by facilitating the cross-border mobility of people.
Less developed countries in particular should re-evaluate whether their restrictive visa policies make sense. A significant reduction in visa restrictiveness may not only increase their inbound tourism and generate extra revenues from private and business travel, but also increase trade and FDI. Liberalised visa policies would help poorer countries to more fully participate in the benefits of economic globalisation.
